
very resisting material will require the block to be split. 
These operations proceed at the rate of from seventy to 
eighty bunches per minute. 

In order to hring the hole in the block exactly under the 
cone pointed hollow cylinder extending from the bottom of 
the hook, a guide, K, is employed which descends l'lPQn the 
block while the bristles are entering one of the holes. A 
slight movement of the guide by the operator causes the 
point of the guide to engage the next hole in the series. As 
�oon as the plunger rises, the guide automatically duws the 
hole it engages to the exact position required to receive the 
next bunch. 

We think the reader will agree with us that a machine, 
that performs so many distinct movements harmoniously 
and, at the same time, has nothing flimsy or weak in its con 
struction, is a masterpiece of invention, and one which is 
doubtless destined to effect a complete revolution in the im 
portant industry of brush making. By its use, the diffi
culty of making the bunches of uniform size and fastening 
them thoroughly in the bloek, aA well as all other difficulties 
un surmounted in other machines hitherto designed to accom
plish the same purpose, are entirely overcome. The maeliine, 
although including so many movements, is extremely simple 
and compact, the space being most ingeniously economized. 
The power required is very small. The table, S, Fig. 1, upon 
which the block is held, may be inclined at any angle and 
held by the notched arc, M, sO that bristles may be inserted 
in blocks of any contour or pattern. Patented April 26, 18'70, 
and Dec. 27, 1870. For further information, address Wood
bury Brush Machine Co., 30 Cortland street, New York. 
Concerning European right�, address H. C. Covert, proprJe
t"r of the for. ign patents, 643 Broadway, New York, or care 
vf H. E. Towle & Co., 20 Builge Row, London. 

._. 

SMELL. 

'The Moniteur Scientifique contains a paper by M. Papillon 
'On this subject, having reference to recent discoveries in 
'Chemistry and physiology. We extract from it the following: 

The seat of the sense of smell is, as we know, in the lining 
membrane of the nostrils. This membrane has a mucous and 
irregular surface, OYer which spread a number of nerves 
with delicate terminations. It secretes a lubricating liquid. 
By means of muscles, the apparatus of smell is dilated or 
'Con tracted, like that of sig ht. 

The mechanics of smell are, simply, the contact of odorous 
'Particles and the olfactory nerve. These particl es are carried 
by the air into the nostrils. If, on the one hand, the nerve 
is injured, or even compressed: if, on the other, the air is 
prevented from passing into the nostrils, there is an absence 
of smell. The upper part of the nostrils is the most sensi
tive as regards odor. The sense of smell varies much in dif
ferent people. Some are entirely without it. Others are 
quite insensible to certain odors, a case similar to that of 
Daltonism, in which some eyes fail to perceive certain colors. 
It is recorded of a certain priest that he perceived no odors 
iJJut those of smoke and decayed cabbage, and to another 
person vanilla seemed quite inodorous. Blumenbach speaks 
'Of an Englishman who could not perceive the fragrance of 
mignonette. 

l:lIIlell is sometimes voluntary, sometimes involuntary. In 
the former case, to obtain a lively sensation, we close the 
mouth, and make a long inspiration, or a series of short and 

jer king ones. The muscles contract the orifices of the nostrils, 
and thus increase the intensity of the current of air. On the 
<other hand, when we wish not to smell, we exspire through 
the nose, so as to drive away the odorous air, and inspire by 
the opened mouth. 

Smell and odors are closely connected with the phenomena 
'Of taste or gustation. Most savors perceived by us arise from 
·a combinatiou of sensations of smell with those of tas.e 
'There are, indeed, only four primitive and radical kinds of 
taste-acid, sweet, salt, and bitter. This may be shown 
by experiment. If we close our nostrils on tasting any sapid 
aubstance, the perceived taste will come under one or other 
of these four heads. Thus, when the olfactory membrane is 
diseased, the savor of food is altered. 

How do odorous substances act with reference to the mat
ter which separate3 them from the organ of smell? Prevost, 
in 1'm!), showed that if an odorous body were put in a saucer 
full of water, the emanations from it agitated the molecules 
of the water visibly. These motions, of which camphor gives 
a very good example, have been recently studied by M. 
Lhlgeois. 

He found that some substances caused movements of gyra
tion and translation over the water surface, similar to those 
of camphor. Of this class are benzoic acid, succinic acid, and 
orange bark. In the case of others, this motion ceases very 
SI)OU, as they become encased in an oily layer over their sur
face. 

He thinks these motions are due, not to a dhengagement. 
oE gas, causiug something like recoil, but to the separation 
and ra pid diffusion of the odorous particles iu the water. The 
fluid shows affit.ity for these. Similarly, a drop of oil falling 
on water sends out an infinite number of very small globules, 
which spread through the liquid, while the volume- of the 
drop is not sensibly diminished. So with aromatic essences. 
Though insoluble in water, the small odorous particles tend 
to disperse themselves in it. A small quantity of odorous 
powder will thus impart perfume to a large body of water. 

It is these same odorous molecules wbich are carried to 
our nostrils. And the action of water is thought by M. Lie
geois to assist in the formation of them. In the morning, 
when the ground is moist, and the flowers are covered with 
dew drops, there is a large exhalation of perfume, and similarly 
after a shower of rain. In gustation, we have something an
I1logous; the saliva is fitted to diffuse the odorant principle; 

by the motion of the tongue in the cavity of the mouth, this 
diffusion is promoted, for the surface of evaporation is en
larged. Now, in the same way as the small particles diffuse 
themselves in water do they diffuse themselves in air, which 
then becomes the vehicle carrying them to our nostrils. 

Some odorous substances have a very great diffu�ibility. 
Ambergris, newly cast on the shore, is smelt a long way off. 
Bertholin states that the odor of rosemary off the Spanish 
coast is perceptible long before the land comes in sight. The 
degree of division of the particles is in some cases marve
lous. A grain of musk will perfume an apartment for a 
whole year without sensibly losing weight. Haller mentions 
having kept for forty years some pieces of paper perfumed 
with a grain of ambergris, and at the end of that time they 
still retained their odor. 

It is to be not@d that the odorous particles are sent out, and 
the body emitting them does not act as a center of agitation 
giving rise to vibrations. It is thus a different case from 
those of light and heat. The odor is the odorous molecule 
itself; whereas light, as perceived, is not the luminous body. 

We cannot tell whether oxygen has some chemical influence 
on the particles, nor what kind of action takes place on con
tact of the particle with the nerve, whether a mechanical 
agitation or a chemical decomposition. But the distinction 
of the senses intI) physical (!'light, touch, and hearing) and 
cbemical (taste and smell) is a just one. In the latter, con
tact is alwotys iinplied. 

An able writer has recently tried to prove a kind of music 
in odors. That is, different odors, according to him, affect 
the olfactory n. rve in various degrees, corresponding to those 
in which sound affects the auditory nerve. 'rhus we may 
have octaves of odora. He enumerates various substances 
that produce the same impression, bat in different degrees; for 
instance, these four. almond, heliotrope, vanilla, and clematis. 
By combination he obtains semi odors, corresponding to semi
tones: forinstance,a rose with a geranium. He points out prin
ciples of harmony in perfumes corresponding- to those in col
ors, and thinks it possible to produce a desired perfume from 
a mixture of others. 

The theory is ingenious and worthy of attention, but it is 
open to grave objections. For the harmony in colors and 
sounds depends on exact numeric!.l relations, which may be 
accurately determined; whereas, in the case of smell, the 
criterion is capricious and uncertain, and it is not possible to 
reduce to formula what our sense reveals. 

There are many cases of hallucination as regards smell, 
united, generally, with insanity on other points. Lunatics 
have been met with who constantly complained of a fetid 
odor; others re joiced in the mo.t delicious, though imaginary, 
perfumes. M. Lelut tells of a patient, in the Salpetriere, who 
was continually troubled with the smell of dead bodies, which 
she thought to have been buried in the establishment. 

Capellini mentions the case of a lady who could not bear 
the smell.of a rose, and fainted one day when a friend came 
in with one in her hand. Many other instances could be given. 
It Beems to be well authenticated that in lunatic asylums 
these delusions as to smell are very frequent. 

The intensity and delicacy of the sense of smell vary in 
different individuals and races. In some it is wonderfully 
sensitive. Wood wart tells of a woman who predicted storms, 
several hours in advance, from the sulphurous odor (due to 
ozone probably) which she perceived in the air. A yOU1:1g 
American, who was deaf, dumb, and blind, became a good 
botanist simply by the sense of amelI. It is, however, in 
some of the lower animals that we find the sense most highly 
developed, ruminants, pachydermous animals, and above all, 
carnivorous mammifers. Smell is, with some of them, like 
an eye, which sees objects, not only where they are but 
where they have been. The keen scent of the dog is well 
known. 

Humboldt mentions that when, in his travels in South 
Arw"rica, it was desired to attract condors, all they had to do 
was to slaughter an ox or a horse, and in a short time the 
odor attracted a number of these birds, though none were 
visible previously. Of birds, waders have tbe lar£"est olfac
tory nerves, and their sense of smell is most highly devel
oped. 

The olfactory organ in reptiles is large. Fishes also have 
an olfactory membrane, and fishermen have observed that 
they are driven away when certain odorous substances are 
thrown into the water. Sharks and other voracious fishes 
often gather from great distances when a carcass is thrown 
into the sea. Crustaceans are not insensible to emanations 
which come in contact with their olfactory fibers. 

Elltomologists say that the sl'nse of smell in insects is very 
subtle, but it is difficult to determine the seat of it. When 
meat is exposed in the air, flies soon appear in great numbers, 
though none were seen before. The carcases of animals left 
on the ground attract hosts of insects, which find nourishment 
in them, and deposit their eggs. This will often happen 
when the object is concealed, so that their search cannot be 
guided by sight. 

The flower of the cuckoo fruit gives forth a fetid odor, and 
a num ber of flies and other insects are often seen moving 
about on the corolla, in search, it is said, of decayed matter, 
from which, they imagine, the odor proceeds. 

_ .... -

How Long sh ould a Man Stick. to his Engine1 

A correspondent of the Locomotive Engineers' Journal, writ
ing from Rutland, Vt., speaking of the duty and extent of 
the responsibility of an engine man in case of accident, says: 

tc Where an accident takes place, such as going down the 
dump or colliding with another train-a bridge ms.y be gone, 
a culvert washed away-he may see the fatalleap; I ask you, 
thinking your experience is worth as much as mine, would 
there be anything heroic fo!' me to stand on the foot board 
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and plunge with my engine into certain and dreadful 
death? Is there anything brave about it? Have you no 
responsibilities here on earth, no matter if you have ten cars 
loaded with pasoongers that must follow the engine as the 
case may be? Now I consider an engineer's responsibility 
ceases, in such cases, when he has sounded his whistle prop
erly and reversed his engine, opened his throttle, pulled open 
his sand box. He has done his Whole duty to God and man 
as far as he can to stop the train, and if he has time and op
portunity, if he is true to himself, he will try to get off and 
not go down to the bottom calling for brakes. Many engineers 
go down and collide and are killed, for the reason they do 
not have time after doing their duty. I never should feel as 
if a man was fit to run an engine if he had not courage to do 
his whole duty. But after he h 18 stood to his post and done 
all that has been put into his hands to do, then I say he 
is a man that will try and save his own life." 

Two Miles or Track Laid in One Night. 

The new Baltimore and Potomac Railway, which Colonel 
Thomas Scott and the Pennsylvania Central are now build
ing as a rival to the Baltimore and Ohio, a through line be
tween the East and Washington, was completed through to 
Baltimore last week in a novel and characteristic manner. 
The opponents of the road, having failed in all other expedi
ents, had determined to get out an injunction to prevent its 
passage tbrough Baltimore. Their project becoming known 
to the officers of the company, all hands-some 300-were 
massed from all along the line, and, as soon as the court ad 
journed on Monday, work was begun in earnest in construct 
ingthe road and laying the track through the city. Night set 
ting in, they were ret .. rded a little; but the moon soon came 
out, and they went on the same as ever. At twelve o'clock, 
nearly half the track was completed, and the men, tired and 
hungry from their excessive labor, pitched into four wagon 
loads of provisions, that hlLd been brought along, with a fine 
relish. Work was renewed with vigor, and before nine 
o'clock in the morning-the time when it was supposed the 
injunction was to hate been made-the last spike had been 
driven. The distance of the track laid was about two miles, 
and crossed three streets, Calverton Road, Franklin and 
Townsend. At the two latter, double tracks were laid. The 
hands belonging on the lower section of the road embarked 
on the train for their quarters, and they moved off amid a 
chorus of yells and screaming of engine whistles. 

--.,.-

Im provement in Street Watering. 

An official trial lately took place at Hyde Park Corner, 
Knightsbridge, Eng., of the system for watering streets, pub
lic parks, and market gardens, patented by Messrs. Isaac 
Brown & Co., Edinburgh. Thepatented apparatu� was shown 
upon the drive at the east end of Rotten Row, Hyde Park, 
and upon one of the large enclosed flower rIots, which bas 
been fitted with it by order of Mr. Ayrton, her Majesty's First 
Commissioner of Works. In one of the illustrations of the 
new mode of road watering, one and one half inch lead pipes 
are laid along close to each kerb stone, these subordinate 
pi pes being supplied from the mains. At intervals of a bout 
two feet apart, the pipes are drilled with small holes of from 
a sixteenth to a thirty second of an inch, in group.s of three , 
each of which is pierced at a different angle. These aper
tures from the pipes command the complete road, which at 
the place where they are exhibited is about nineteen yards 
wide. The water is, of course, supplied under pressure, with 
a head of about 100 feet, and a shower of a quarter of a mile 
in length can be commanded with a one and one half inch 
pipe. The other experiment for road watering was by a 
central pipe in the middle of the road, which tbrows its jets 
towards the kerb stones. The pipes are protected by shields, 
and provision is made for the surface water being sent past 
the sides of the pipe to the bottom, where it finds a passage. 
The central pipe is of course upon the crown of the road, and 
is prtotected by an asphalt covering. An apparent objection 
may be that the small apertures may get choked up by the 
debris of the roads. In practice, however, this is found not 
to be the case, as the pressure of the water, when it is put 
on, keeps the drilled holes open. In winter, when t here is 
the danger of freezing, the watering pipes are kept empty, 
which is not found to be a matter of much practical di:(liculty. 

- _.-

The Origin or Metalliferous Deposits. 

Great deposits of iron ore, says Professor T. Sterry Hunt, 
generally occur in th'l shape of beds, although waters hold
ing the compounds of iron in solution have, in some cases, 
deposited them in fissures or openings in the rocks, forming 
true veins of ore. 

The chemical history of iron is peculiar, since iron requires 
reducing matters to bring it into solution, and since it may be 
precipitated alike by oxidation and by farther reduction, pro
vided sulphates are present. The metals copper, lead, and 
silver, on the contrary, form compounds more or less soluble 
in water, frum which they are not precipitated by oxygen, 
bnt only by reducing agents, which may separate them in 
some cases in a metallic state, but more frequently as sul
phides. The solubIlity of the salts and oxides of these met
als in water is such that they are found in many mineral 
springs, in the waters that flow from certain mines, and in 
the ocean itself, waters of which have been found to contain 
copper, silver, and lead. Why then do not these metals accu
mulate in the sea, as the salts of soda have done during long 
ages? The direct agency of organic life again comes into 
play, precisely as in the case of phosphorus, iodine, and pot
ash. Marine plants, which absorb these from the sea water, 
take up at the same time the metals just named, traces of all 
of which are found in the ashes of sea weeds. Copper, 
moreover, is met with in notable quantities in the blood of 
many marine molluscous animals, to which it may be as ne-
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cessary as iron is to our own bodies. Indeed, the blood of 
man and of the higher animals appears never to be without 
traces of copper as well as iron. 

Water, as we have seen, is a universal solvent, !lnd the 
matters which it may bring and deposit in the fissures of the 
earth are very curious. There is scarcely a spar or an ore to 
be met with in the stratified rocks that is not also found in 
s ome of these veinstones, which are often very heterogene
ous in composition. In some veins we find the elements of 
limestone or of granite, and these often include the gems, 
such as amethyst. topaz, garnet, hyacinth. emerald, and sap
phire; while others abound in native metals, or in metallic 
oxides or sulphides. The nature of the materials thus depos
ited depends very much on conditions of temperature and of 
pre�sure, which afiect the solvent power of the liquid, and 
still more upon the nature of the adjacent rocks and of the 
waters permeating them. 

We are apt in explaining the appearances of the earth's 
crust to refer the formation of ore beds and veins to some 
distant and remote period when conditions very unlike the 
present prevailed, when great convulsions took place and 
mysterious forces wer8 at work. Yet the same chemical and 
physical laws are now, as then, at work; in one part dissolv
ing the iron from the sediments and forming ore beds, in an
ot.her separating the rarer metals from the ocean's waters, 
while in still other regions the consolidated and formed secli
m8nts are permeated by hflatnd waters, to whic�h tlwy give up 
their metallic matters, to be subsequently deposited in veins. 
These forceH Itre always in opcration, re.arrunging I;he chaotic 
admixtuffl of elements whidL results fl'ol11 the constant 
ehange and decay around us. The laws which the First 
Great Cause imposed upon this material universe on the first 
day arc still irresistibly at work fashioning itR present order. 
Ono great design and purpose is seen to bind in necessary 
harmony the operations of the minf.lral with those of the veg
etable and animal worlds, and to make all of these contrib
ute to that terrestrial circulation which maintains the life of 
our mother earth. 

- .-. .  

PHENOMENA ASSOCIATED WITH A HYDROGEN FLAME. 

Phenomena of much interest, and possibly of future use
fulness, are associated with the combustion of ordinary hy. 
drogen. 

1. To study these phenomena free from disturbing causes, 
three thipgs shOUld be attended to, although the effects to be 
described can be obtained without any special precaution. 
(1) The gas must be stored and purified in the ordinary way 
namely, by pa�iog into a glass holder through a solution of 
potash, and then through a solution of perchloride of mercu 
ry or nitrate of silver. (2) From the holder, the gas must be 
led through red or black india rubber tubing to a p latinum 
or, better, a steatite jet. (3) And then the gas should be 
llUl'l1t in a perfectly dark room, and amid calm and dustless 
o.ir. 

2. In this way, the flame gives a faint reddish brown color, 
invisible in bright daylight. Issuing from a narrow jet in 
a dark room, a stream of luminosity, more than six times the 
length of the flame, is seen to stretch upwards from the 
burning hydrogen. This weird appearance is probably caused 
hy the swifter flow of the particles of gas in the center of the 
tube. The central particles as t.hey shoot upward are pro 
tected awhile by their neighbors; metaphorically they are 
hindered from entering the fiery ordeal which dooms them 
finally to a watery grave. Dr. Tyndall has shown that the 
radiation from burning hydrogen is hugely ultra-red, and 
moreover, that it has not the quality of the radiation from an 
elementary body like hydrogen, but practically is found to 
be the radiation from molecules of incaLdescent steam. So 
that, except at its base a hydrogen flame is a hollow stream of 
glowing water raised to a prodigious heat. 

3. Bringing the flame into contact with solid bodies, in 
many cases phosphorescent effects are produced. Thus, al· 
lowing the flame to play for a moment on sand paper and 
then promptly extinguishing the gas, a vi vid green phosphor
escence remains for some seconds. The appe:uance is a 
beautiful one, as a luminous and perfect section of the hol
low flame is depicted. Similar phosphorescence is produced 
IJY the flame on white writing paper, or on marble, or chalk, 
or granite, or gypsum, etc. But no such effect is produced 
by coal gas, or olefiant or marsh gas. It is evidently a ques
tion of temperature,as oxygen driven through cool gas shows 
the phosphorescence well. 

Fdl' exceeding in generality the effect just noticed is a 
really magnificent blue image of the flame 1,hat HtartR up on 
almost every substance with which the flame is brought 
into contact. I have already drawn attention to this effect 
in the Philosophical Magazine for November, 1865, and the 
Rame effect has more recently formed the subject of a me 
moil', presented to M. Wurtz, of the Paris Academy of 
Sciences, the author of that paper evidently being unaware 
that the subject had already been investigated by myself. 

The appearance is as follows: When the hydrogen flame 
is brought either vertically or sideways, say upon a white 
!llate or a block of marble, there instantly appears a deep 
blue and glowing impression of the exact size and shape of 
the hollow flame. The moment the gas is extinguished, or 
the flame removed to the slightest distance from the solid, 
the effect as instantly ceases. If the flame be brought suc· 
cessively to the same spot on the solid, the effect grows 
fainter and finally vanishes, but instantly reappears upon an 
adjoining portion. 

Other comb.ustible gases, such as carboniGl oxide, or marsh 
gas, or olefiant, or coal gas, do not yield this effect, nor does 
any lamp flame, luminous or otherwise; nor is it obtained in 
the oxidizing flame of an ordinary blowpipe; but it is im
}lerfect;ly produced in the redUCing flame when coal gas is 

uSfld; it is not seen when oxygen is driven through coal gas, 
unless the latter be in exces,; and it is poorer and vanishes 
more quickly with the oxyhydrogen Harne than with hydro 
gen alone. This blue luminosity is therefore, not a question 
of heat, but some 9roperty depending either on (a) the chern· 
ical nature of hydrogen, or on (b) the physical effect of its ra
diation. At first I thought it was the lattar, and that it was 
a new form of fluorescence, so closely did it resemble those 
phenomena. But after a weeks' incessant experimenting, 
the true cause was hunted down and found to be dependent 
on the former effect (a), and in every case ultimately due to 
the presonce of sulphur. A chemically clean body, or a 
freshly broken surface, did not show the blue coloration; but 
after exposure for a short time to the air of London, I;he sub
htance invariably yielded the blueness; this, however, was 
not the case when the clean surface was covered by a shade, 
or exposed to the air of the open country. The combustion 
of coal gas and coal fires yields sulphate of ammonia, a body 
often deposited in acicular crystals in the glass tube in a 
laboratory. Sulphate of ammonia is decomposed by a hydro
gen flame, and when that salt is bronght into contact with 
burning hydrogen, it permanently yields the blue colores
cence. Hence this body is the main source of the blueness 
seen whenever a hydrogen flame comes into contact with 
glass tubes or a dirty surface. 'rhe effect must repeatedly 
have been seen hy every one who has experimented on fling
ing fiames. 

When the 1,lueneSR, as is so often tlHl case, is seen tinging 
the flame itself, without eontact with allY body, the sulphur 
is derived either from thp, vUICalli7.8li tubing, the dust of 
which is taken 11;:> by the pasHing gas, or, if tlw hydrogen be 
burnt from the bottlt) generating it, the lllueness is dlIe to 
the decomposition of the snlphuric acid spray, as will bA 
shown further on. 

As achemical re.agent for detecting sulphur, the delicacy 
of a hydrogen flame is extraordinary. This fact was esti
mated as follows: Pure precipitated silica yields no blue
ness with the flame; 500 grains of silica were intimately 
mingled with one grain of milk: of sulphur. Less than 
one hundredth of a gmin of this mixture was thrown on the 
surface of pure water or placed upon chemically clean plati
num f')iL The water is best. but in either case the blue color 
(absent before) now shot forth on bringing the hydrogen 
flame down. Tried again and again with fresh portions, the 
effect was very evident, but quickly vanished. '1'he sulphur 
in a similar portion of the mixture could not be detected 
chemically by nitro prusside of sodium. The wonderful sen· 
sitiveness of the flame may be still better seen in another 
way. Immediately after washing, the finger3 show no color 
when brought for a moment into the flame, but if a white 
india rubber tube be touched ever so lightly, the fingers not 
only show a vivid blueness, but for some time any clean ob
ject touched by them, such as platinum foil, shows traces of 
sulphur by the appearance of the blue coloration with the 
flame. A.block of melting ice continually weeps itself free 
from dust, and thus presents an excellent surface upon 
which to try the foregoing experiment. Or a plate of plati
num, after he'lting to redness, may be written over with a 
stick of sulphur. If kept covered, the invisible letters may 
long after be traced out by sweeping the hydrogen flame over 
the surface of the platinum. 

Examined through a prism, the blueness derived fr(lm any 
source shows blue and green bands, similar to the spectrum 
of �ulphur, but I have noticed aleo a red band. This mode 
of obtaining a sulphur spectrum suggests further inquiry 
White marble smeared over with a bit of sulphur, or witb 
vulcanized rubber tubing, is a convenient source for obtain
ing th" effect at pleasure. 

Some sulphates and sulphides show the blueness with the 
flame, and are evidently composed by the hydrogen. Thus 
sulphate of soda gives no blue appearance, 'rhUe sulphate of 
ammonia, or alum, does. 

Various liquids were tried in contact with the flame. Sul
phuric acid was very notable. Here a magnificent blue 
effect was observed. For persistence and brilliancy of the 
of the color, this experiment leaves nothing to be desired; 
the spectru m is very fine. If the liquid is in a glass dish 
when the flame is brought vertically down, the blueness 

'lights up the glass in a lovely manner. 
6. But the presence of sulphur is by no means the only 

body that a hydrogen flame reveals. The least trace of phos
phorus is detected by the production of a vivid green light. 
It is striking to notice the wonderfltl sub division of matter 
in these expel'iments, and how ML immeasurable tmce of au 
element can evoke pronounced lind disproportionate efiects. 

Might not this ready detection of minute quantities of snl
phur and phosphorus be of use in the manufacture of iron? 
And might not hydrogen introduced into thtl molten metal be 
employed for the removal of these great enemies of the iron 
wOlker? I speak ignorantly. 

7. Among the range of substances I have tried, tin was 
was found to yield the most conspicuous effect, after the 
bodies named. A nile scarlet color is almost instantly pro
duced VI hen the hydrogen liame is brought into contact with 
tin or any alloy of tin. Tin is somewhat volatile, and its 
spectrum is rich in red rays. The tin must be clean; or the 
sulphur blue, which is much brighter, will mask the effect. 
A charming experiment may be made by partially scraping 
a soiled surface of tin; the bl ue and the scarlet colors mingle 
and a lovely purple is the re,ult. When a trace of phos
phorus is present, there may be obtained a green belt encir
cling a rich blue, then a purple zone, and finally a glow
ing scarlet at the root of the flame. 'These colors, it must be 
remembered, are not imparted to the flame, but reside on the 
surface of the body which the flame touches. And where 
the combustion of the hydrogen is complete, as in the upper 
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part of the flame, or in the luminous stream refen€l,l to (3), 
these effects are not produced: they are best developed at, 
the root of the flame. 

8. Passing from li'luids and solids, I next tried gases in 
contaet with the flame of hydrogen. Many gases imparted 3, 

color to the flame, but, here the effdct was different to that 
previously noticed. Tae whole flame was tinged with the 
color imparted to it. A mere trace of hydrochloric acid gas 
imparts a reddish brown to the flame; ammonia gas gives a 
yellow, and burns freely. It is striking to note the combus
tion of ammonia gas rising from an unstopped bottle that 
contains the usual solution and which is placed below thtl 
flame. 

But ca,rhol1ic acid gas yields the most striking result in 
contact with the flame. A pale lilac tinge is instantly pro
duced by a stream of this gas. This, I imagine, is due to the 
decomposition of the carbonic acid by the hy(hogen, and the 
protluction and combustion of carbonic oxide. For it IS at 
the lower part of the flame that the effect is most markod. 
One per cent of pure carbonic acid, admitted to a jar of air, 
can be detected on holding the jar over the flame. The 
breath, of course, shows the effect most strikingly. 

9. Here then is an eminently pl'ilctical method of noting" 
the presence of vitiated air in rooms or public buildings. A 
continuous hydrogen apparatus might be employed with a 
wash bulb attached. '1'he [lame might be burnt from a bmsB 
burner 0]' lava jet, pla(l'.d within a l,laekp,ned tin cylill�lilr. 
Opposite the Harne a hole might l,e pierce,i ill the cylinder 
and closed by a lens for better viewing the fIa,me wh.hiu .. 
As soon as the atmosphere in 11 TO'lm becomes unplel1cll111tly 
vitiated, the flame would indicate the faet by its eh,tngt'ct 
color. A similar apparatus might likewiHe b'l mn!)!oyecl Loy 
lui·ners, in lnotal mintS as a warning ag-ainRt hnplltH nil', anrl 
ill C0111 mines as a detector of fire damp. In this httor C.t:4f) 

the ends of the cylinder could be covered with wire g,tll7.e. 
--•. -

Irrlg-ation Canal of the Rhone. 

The proper irrigation of the four departments of Fnmco, 
the Drame, Garde, Herault, and Vaucluse, has been for many 
years under consideration, and at last the Minister of Pu hUe 
Works has granted a credit of small amount for the necessary 
preliminary steps to be taken to carry out the plans of M. 
Aris'ide Dumont, Engineer in Ohief of Ponts et Ch.au,s8ee8, 
who proposes to cut a canal for irrigation from the Rhone, 

at Oondrieu, to Mornas. 
The length of the canal from its source to MornaR will he 

about one hundred and twelve miles; all the towns by which 
it passes can be supplied with water, and it is antieipated 

that many new factories will spring up in conseqnence. 
From a reservoir at Mornas, the canal passes to the right 
bank of the Rhone by means of a siphon aqueduct. Af:er 
passing Uyes through a tunnel more than three miles long, 

it reaches Montpellier at the hie:ht of 180 feet above the level 
of the sea, irrigating the whole of the environs of this town 
by means of numerous channels which will distribute the 
water over the vast plains, which suffer terribly and frequent� 
ly from drought, that lie between Montpellier and the Eea. 

The amount of water to be taken from the Hholle at it� 
l'lwest level is set down at 33 tuns per second, but during 
about half the year the volume will be increased to 40 or 45 
tuns. 

The distribution is calculated in the following proportions: 
20 tuns for agricultural irrigation, 10 for irrigation in the 
vicinity of towns, and 3 tuus for evaporation and loss. 

The great importance of this canal consists in the fact that, 
while in the summer all the other rivers in the South or 
France are nearly dry, the Rhone, being fed by the BIlOW and 
glaciers of the Alps, pours a grand stream into the sea, which 
would make the fortune of agriculture. At extreme low 
water. this noble river pa9ses Lyons at the rate of 235 tuns 
per second, Tournon at the rate of 310 tuns, Valence at 
410, Avignon at 450, and Beaucuire at the rate of 5ilO 
tuns per �econd. At average states of the rlver, the flow at 
the spot where the canal is to commence is eq IllII to more 
than 600 tuns per second; there is little fear then of ex

hausting sKch a supply as this, and it is asserted that the 
abstractk'n of the volume of water above named will have 
no effect, even upon the shallowest parts. 

The estimated cost of this important work is equal to ten 
millions of dollars for the formation of the c[mul and itK 
distributing conduits, and the time reqnired for its exeGnLlon 

is three years. 
The great hight of the source of this proposed callal 

will allow the irrigation to be Garried to poor dry 111mlil 
on the slopes of the hills, and thus greatly in(lreaHe their 
value and the author of the plan sets down the i ncreaRu! 
value of such lands at about sixty dollars. 

Grand as this Bcheme is, there is nothing extraordinary or 

even novel in it; the canal of the Muzza takes 77 tuns of 
water per �econd from the Adda, and the grand ranal of the 
Techino, 48 tuns per second from that river. 

The great quantity of water proposed to be takon from the 
Rhone will require the canal to be very little luger than. 
an ordinary one for navigaticll1. 

.---........... � . .... 

RESTORING WASTE HUBBER.-Among the recent patent 
extensions is that of Baschnagel's patent of 1858, for restor
ing waste vulcanized rubher. The invention consists in suh. 
jecting the old rubber to a heat of from 150° to 6000 F, either 
with or without immersion in water or other cooling ligUld. 
This process so restores the qualities of the gum that it can 
be used again in the manufacture of rubber go,Jds. 

_ ...... -

THE density of the four satellites of Jupiter has been a<l .. 

certained to be nearly fifty per cent greater than that of the 
planet itself. 
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